8                               CEMENTATION OF IRON AND STEEL

tists, as is evident from the animated discussions which always followed, at
the Academy of Sciences, the^ communications of Fremy.

But very soon the investigations which Caron was rapidly carrying on at
the same time as Fremy, led him to results which it would have been difficult
to harmonize with the theory of Fremy, whence arose a lively polemic between
the twa scientists. The discussion ended with the proof of the unreality of
Fremy's theory, but the cementation experiments with pure hydrocarbons
made by Caron to demonstrate the lack of foundation of his opponent's
theory constrained their author himself to modify (as we have already seen)
his original theory and to admit that certain volatile carburetted compounds
(as, for example, various hydrocarbons) can cement iron, even without the
intervention of nitrogen.

Three years later (July, 1864) a new scientific discussion was precipitated
by Margueritte concerning the results of Caron's earlier work; but the latter,
in the meantime, although continuing his interesting studies on the composi-
tion of steel, on the nature of the process of tempering steel, etc., had made no
further experimental studies on cementation, considering (as he says in one
of his Memoirs of 1864) that the question was now completely solved on the
basis established by him.

Not convinced of the exactness of the hypothesis of Caron, Margueritte
began an experimental study of the process of cementation and published
the results obtained in a series of communications presented before the Acad-
emy of Sciences of Paris, beginning in July, 1864. The experiments on which
Margueritte bases his thesis, contrary to the hypothesis of Caron, both of the
possibility of direct cementation by means of carbon alone and by simple con-
tact, and of the possibility of cementing iron by means of pure carbon monox-
ide, merit brief mention, for many of the discussions which have since taken
place on the same argument spring from these; experiments and those brought
out in opposition by Caron.

In his first communication1 Margueritte declares that the old experiments
by Clouet (referred to by Guyton-Morveau), thought to show the possibility
of cementation by simple contact, are not decisive because in them an iron
crucible in which the diamond was heated remained exposed during the whole
time of ignition to the carburizing action of the gases of the furnace, so that
to the action of these gases rather than to that of the diamond might be at-
tributed the transformation of the iron crucible into steel. To avoid such a
cause of error Margueritte placed a thin sheet of iron (first ignited for a long
time in a current of pure dry hydrogen "to cause it to lose its sulphur and its
nitrogen" on the edges of a porcelain boat; on the sheet of iron he placed a
diamond and introduced the boat thus prepared into a porcelain tube glazed
inside and out; then he circulated for two hours through the cold porcelain
tube a current of very pure and perfectly dry hydrogen so as to totally dis-

1 Comptes RenduSj LIX, p. 139.